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Introduction

This report describes the analysis of reduced water supply to the State of Kansas
caused by overuse of Nebraska’s allocation on the Republican River for the years
2005 and 2006. The Republican River Compact allocates the available water
supply of the Republican River Basin between the States of Kansas, Nebraska and
Colorado. The Final Settlement Stipulation (FSS) and Accounting Procedures
specify the methods to be used to quantify each State’s Computed Beneficial
Consumptive Use (CBCU) and allocation. For Water-Short Years, a two-year test
of compliance is specified, in which the Nebraska CBCU is compared to its
allocation upstream of Guide Rock. The analysis presented in this report was
developed to determine how the water supply unavailable to the State of Kansas
due to overuse in Nebraska for the two years would have been used if Nebraska
had been in compliance with the FSS.

Nebraska’s overuse upstream of Guide Rock for the two years totaled 78,960 ac-ft.
This overuse was computed for the two years from the RRCA compact accounting
(see Attachment 1). The figure for 2005 has been determined by the RRCA and
confirmed by the ruling of the arbitrator with respect to the amount of non-Federal
reservoir evaporation. The value for the year 2006 has not been agreed to by the
States, due to differences in allocation of reservoir evaporation for Harlan County
Reservoir (HCR). In addition, the 2006 number was updated since the December,
2007 submittal to the RRCA by Kansas, due to corrections in the RRCA
accounting spreadsheet (see Attachments 1 and 2).

The overuse in Nebraska for the two years reduced the water supply available to
the Kansas Bostwick Irrigation District (KBID). The KBID water supply from the
Republican River is diverted at Guide Rock through the Courtland Canal. KBID
calls for water from storage in Harlan County Reservoir (HCR). The actual water
supply available to KBID for the two years (2005 — 2006) was limited by the
water in storage at HCR, such that had Nebraska’s total overuse been available at
Guide Rock, it would have been diverted by KBID. This analysis derived the
amount of water that would have been delivered to water users in the KBID
service area. The additional supply would also have produced additional
streamflow in the Republican River downstream of KBID lands, which would
have resulted in additional diversions. Finally, additional flow would have
reached Milford Reservoir downstream in Kansas. The results of this
investigation have been provided to the Kansas economists for the purpose of

computing economic damages to the state of Kansas due to the shortages caused
by overuse in Nebraska.
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This report describes the analysis and results of the usc of additional water from
the Republican River in Kansas for the two years, assuming no overuse
Nebraska. The analysis included the following components:

1. Determine the additional supply available to Kansas at the Stateline by
deducting additional reservoir evaporation and transit loss between the
Courtland Canal headgate and the Stateline.

2. Compare the available supply with the normal demand and existing supply
in KBID.
3. Determine the amount of increased water supply at the farm in KBID,

based on estimates of system losses in the Courtland Canal system.

4. Determine the return flows to the Republican River below KBID and
estimate amounts considered divertable by downstream water users.

Additional Losses Above Stateline

It was assumed that the additional 78,960 ac-ft supply to Kansas would have been
regulated through HCR. For purposes of this analysis, canal and lateral seepage
and wasteway discharges and reservoir seepage and evaporation are collectively
referred to as system losses. Based upon historical, 1994 — 2006, evaporation and
supply data from the Bureau of Reclamation (BOR), the additional amount of
evaporation was determined. BOR data for HCR are summarized in Appendix A.
Gross evaporation was assumed to be a function of the HCR supply available
before July of any given year. A relationship between gross and net evaporation
rates was obtained independent of the supply. Over the two-year period, the
additional supply to HCR resulted in an increase of approximately 4,000 ac-ft of
net evaporation, assumed to be allocated to Kansas.

Additional transportation losses in Nebraska assigned to Kansas would have also
occurred due to the additional supply. Only the consumptive portion of the
Courtland Canal loss above the Stateline is allocated to Kansas. Losses and
Courtland Canal diversions were tabulated from the RRCA accounting records for
1995 — 2006 (Appendix B). The average consumptive loss as a percentage of the
Courtland Canal diversions was applied to the additional supply resulting in

additional transportation losses of approximately 1,800 ac-ft for the two-year
period.
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Additional evaporation and transportation losses allocated to the State of Kansas

and the resulting net Stateline supply were as follows:

Additional Losses in Nebraska Assigned to Kansas
(2005 — 2006)

(ac-ft/yr)
Additional Additional
Additional HCR Transportation | Net Available
Year Supply Evaporation Losses in NE [ Stateline Supply
2005 42,900 1,300 1,000 40,600
2006 36,100 2,700 800 32,600

Note: Figures are rounded.

Description of KBID System

The Courtland Canal diverts from the Republican River near Guide Rock,
Nebraska and delivers water to the KBID service area, located in Jewell and
Republic Counties, west of Republic (See Figures 1-A and 1-B). The total service
area 1s approximately 43,000 acres. Lovewell Reservoir, with a maximum
capacity of approximately 56,000 ac-ft, is located in the service area and
reregulates the Republican River supply from Courtland Canal. The service area
consists of the upper section, approximately one-third of the service area above
Lovewell, and the lower section, which receives water out of Lovewell. The
Courtland Canal has a capacity of 530 cfs at the Nebraska Stateline and 440 cfs
downstream of Lovewell. Courtland Canal is also operated outside of the
irrigation season to supply water to Lovewell when needed. During the irrigation
season, releases from HCR are made at the request of KBID and Nebraska
Bostwick Irrigation District (NBID).

During 2005 and 2006, not all of the service area in KBID received water due to
severe water supply shortages. KBID records document 23,400 acres irrigated in
2005 and 28,600 acres irrigated in 2006. For the lands actually receiving water, an

average of approximately 6.6 inches were delivered in 2005 and 2006. KBID’s
base allocation is 15 inches.

Figure 1-A shows the location of the Courtland Canal and the Republican River
below KBID lands. The KBID service areas are shown on Figure 1-B. Irrigation
return flows from the KBID service area reach the Republican River and are
available for diversion or recharge to the alluvial aquifer downstream.
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Analysis of Additional Water Supply to KBID for 2005 and 2006

The amount of water available to KBID at the Stateline through the Courtland
Canal, if Nebraska use had been within its allocation for the two years, was
allocated to farm deliveries and system losses. Historical operational records were
used to compute the efficiency of the Courtland Canal system to deliver water to
the users served with project water in KBID. The additional water available to
KBID water users at the farms was computed, using the efficiencies for canal,
lateral and Lovewell Reservoir operations derived from historical records.

Records are available for water delivered into each of the two KBID sections
(above and below Lovewell), discharges from canal and lateral wasteways,
_ deliveries to the farms and computed canal loss. KBID also reports the acreage.
receiving water each year. These data for the period of 1994 - 2007 were
compiled and used to derive loss relationships for each component, as a function
of supply. This period was selected to provide a reasonable number of years with
facilities and operations at current conditions in the district. Data for KBID water
use over this period are included in Appendix C.

Efficiencies were developed separately for deliveries of water in the Upper and
Lower KBID service area. Deliveries for the two years, as obtained from the
annual reports of KBID, were as follows:

KBID Data
(2005 and 2006)

Upper KBID 2005 2006
Acres 0 5,925
Deliveries (ac-ft/yr) 0 3,023
Inches 0 6.1
Lower KBID

Acres 23,439 22,654
Deliveries (ac-ft/yr) 11,299 14,711
Inches 5.8 7.8
Total KBID

Acres 23,439 28,579
Deliveries (ac-ft/yr) 11,299 17,734
Inches 5.8 7.4
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The acreage normally irrigated in KBID and farm deliveries, when adequate water
supply is available to KBID, are indicated by supplies from 1994 to 2001. These
averaged 38,000 acres and 13 inches per year over that period, or about 41,000 ac-
ft/yr. Actual deliveries for 2005 and 2006 were approximatcly 28% and 43% of
normal, respectively.

The system efficiency for delivery of the additional water supply to the farms was
based on the delivery efficiency for the total supply. This was determined by
applying the efficiencies derived from historical delivery records to the water
supply that would have been available to KBID. Relationships of losses to water
supply were derived separately for canal, lateral and Lovewell Reservoir (see
Figures 2-6). It was necessary to allocate deliveries for the two sections above and
below Lovewell, since the system losses are different for deliveries to each
section, and reservoir losses are incurred for water delivered to the lower section.
The historical data were used to determine this allocation. It should be noted that
the amount of water determined to be delivered to the farms is independent of the
actual acreage assumed to be irrigated, since the losses depend only on the
allocation between the two KBID sections.

The analysis was made on a seasonal basis. The water supply for KBID is
regulated through reservoir storage, providing KBID with the ability to use
allocations when needed. Typically KBID water users take water during the
months of May through September. It has been assumed that the water would be
available to KBID from HCR during the irrigation season and reregulated through
Lovewell as needed.

The percentage of canal loss was obtained from the relationships shown in Figures
2 and 4. Lateral losses were assumed to be 40% above Lovewell and 37% below
Lovewell, based on the relationship of historical records shown in Figures 3 and 5.
Some loss of water delivered to Lovewell Reservoir for use in the lower section
was assumed, based on historical relationship of reservoir loss to supply. Annual
losses were compared to supply, as shown on Figure 6. It was assumed that some
reservoir loss would be incurred for additional supply at one-half of the derived

annual rate, resulting in loss of approximately 8% of the water delivered to
Lovewell.

Additional water supply computed to be available to KBID was added to the
existing supply. The relationships of losses to water supply were used to compute
canal, lateral and reservoir loss. After deducting these losses, the remaining
supply available (o the farms was computed. It should be noted that the records
used for historical KBID operations were those prepared by the BOR, and
indicated a small amount of delivery to the section above Lovewell in 2005,
although the KBID records indicated no delivery in this section.
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Summary of Additional KBID Supply

For the two years, the combined additional supply at the Stateline was 73,200 ac-
ft. After deducting losses, computed as the additional losses, the farm deliveries
for the two years would have increased by approximately 41,400 ac-ft. Table 1 is
a summary of the results of the analysis of additional supply to KBID. Additional
delivery to farms was computed to be 22,384 ac-ft in 2005 and 18,988 ac-ft in
2000.

KBID Return Flows

Water use at KBID causes stream gains due to return flows downstream of the
district on the Republican River and tributaries. Return flows result from canal,
lateral and field losses. Return flows consist of surface flows and deep percolation
reaching the streams. Surface returns, termed wasteway flows, are measured and
reported for the KBID service area. Canal and lateral losses are determined as the
residual between water supply and deliveries to the farms. For purposes of this
analysis, return flows were computed as the sum of canal, lateral losses and
estimated on-farm return flows, computed based on estimated irrigation
efficiencies. Return flows were applied to non KBID farms located downstream
of the District to Concordia, KS in Cloud County.

The canal and lateral losses attributed to the additional water supply were
determined as described above. To estimate the amount of return flow, 10% was
deducted from the canal and lateral losses (excluding measured wasteway
discharge), to account for evaporation. The total return flows, including
wasteways, transit losses, and farm percolation, were then reduced by five percent
to account for transmission loss reaching the Republican River and tributaries.

The increased return flows from KBID would have been available to downstream
water users.

Total return flows from KBID attributable to the additional supply, was computed
to be approximately 20,200 ac-ft in 2005 and approximately 15,000 ac-ft in 2006.
Return flows from KBID were assumed to be available in the year they occurred.

Republican River water rights were under Minimum Desirable Streamflow (MDS)
administration the entire 2005 and 20006 period, respectively. The additional water
from KBID return flows were added to historical flows at Concordia and
compared to MDS for the period. Based on records and discussions with Kansas

officials, the additional flows would not have been enough to remove MDS in
either 2005 or 2006.
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Non-KBID farms would have used more irrigation water had it been available.
Active irrigation surface water rights senior to MDS that were short in 2005 and
2006 were identified and are summarized in Appendix D. Water rights were
limited to those located between Spring Creek and Concordia, KS, including rights
on the mainstem and tributaries. The total maximum ac-ft used for the 1994 —
2004 period was calculated. Computed additional diversions that would have been
used by senior irrigators from KBID return flows in 2005 and 2006 totaled
approximately 9,100 ac-ft for the two-year period.

The net additional flow available at Concordia was estimated to be 15,800 in 2005
and 10,300 ac-ft in 2006. This water would flow to Milford Reservoir, which is
located approximately 58 miles downstream of Concordia. Table 2 is a summary
of the derivation of the additional supply in Kansas from the overuse in Nebraska.

Summary

In summary, water users in Kansas would have received approximately 41,400
acre-ft on the KBID lands and diverted approximately 9,100 ac-ft to senior
irrigators in 2005 and 2006 if the 78,960 acre-ft of overuse in Nebraska had been

received at the Stateline. The analysis of additional diversions is summarized as
followed:

Additional Water Supply in Kansas
(2005 —20006)

(ac-ft/yr)
2005 2006 Total
KBID 22,400 19,000 41,400
Downstream Senior Water Rights 4,400 4,700 9,100
Total 26,800 23,700 50,500
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Spronk Water Engineers, Inc

Table 1
Summary of KBID Water Supply Analysis
(ac-ft)
Historical Modeled Incremental
April - September Water Year 2005 2006 2005 2006 2005 2006

Courtland Canal at Nebraska-Kansas Stateline 19,301 21,147 59,901 53,747 40,600 32,600
s~ Courtland Canal Loss Above Lovewell Reservoir 2,675 8,649 7,403 8,297 4,728 -353
?,’_ Courtland Canal Waste Above Lovewell Reservoir 0 0 0 0 0 0
UJ‘,_ Courtland Canal Water Diverted by Upper Main Farm
g. Headgate Delivery and Upper Laterals 561 5,154 52,498 45,451 51,937 40,297
= Upper Main Farm Headgate Delivery 561 759 1,220 1,289 659 530
§ Upper Lateral Diversion 0 4,395 17,146 18,110 17,146 13,715
% Upper Lateral Waste 0 201 1,720 1,816 1,720 1,615
_§ Upper Lateral Loss 0 1,600 5,139 5,427 5,139 3,827
< Upper Lateral Farm Headgate Delivery 0 2,594 10,288 10,866 10,288 8,272

Delivery to Lovewell Reservoir 16,065 7,344 34,131 26,052 18,066 18,708
— Courtfand Canal Inflow 27,908 18,663 45,974 37,371 18,066 18,708
§ Whiterock Creek Inflow 14,139 11,390 14,139 11,390 0 0
5’::, Non-Courtland Canal Release 443 -322 443 -322 0 0
E Net Inflow 42,490 29,731 60,556 48,439 18,066 18,708
g Estimated Net Loss -8,528 -8,701 -9,838 -10,510 -1,310 -1,809

Release to Courtland Canal 25,916 27,851 42,672 44,750 16,756 16,899

Release from Lovewell Reservoir 25,916 27,851 42,672 44,750 16,756 16,899
g Courtland Canal Loss Below Lovewell Reservoir 3,684 3,300 5,521 5,511 1,837 2,211
§ Courtland Canal Waste Below Lovewell Reservoir 0 0 0 0 0 0
o Courtland Canal Water Diverted by Lower Main Farm
§ Headgate Delivery and Lower Laterals 22,232 24,551 37,151 39,239 14,919 14,688
g Lower Main Farm Headgate Delivery 179 532 383 405 204 -127
% Lower Lateral Diversion 22,053 24,019 36,768 38,834 14,715 14,815
g Lower Lateral Waste 2,779 3,133 4,883 5,157 2,104 2,024
g Lower Lateral Loss 7413 6,808 8,791 9,285 1,378 2,477

Lower Lateral Farm Headgate Delivery 11,861 14,078 23,094 24,392 11,233 10,314

Total Farm Delivery 12,601 17,963 34,985 36,951 22,384 18,988

1/20/2009



Table 2
Derivation of Additional Supply in Kansas from Overuse in Nebraska
(ac-ft)
Description 2005 2006 Total
Overuse in Nebraska 42,860 36,100 78,960
HCR Evaporation and Transportation Losses in NE 2,309 3,495 5,804
Net Available Stateline Supply 40,551 32,605 73,156
KBID Losses
Canal 6,565 1,858 8,423
Lateral 10,341 9,945 20,286
Reservoir 1,310 1,809 3,119
KBID Farm Deliveries
Above Lovewell 10,947 8,801 19,748
Below Lovewell 11,437 10,187 21,624
Total 22,384 18,988 41,372
(1) KBID Return Flows 22,573 16,611 39,184
(2) Return Flow Losses 2,371 1,606 3,977
(3) Net Return Flows to Stream 20,202 15,005 35,207
(4) Downstream Diversions 4,431 4,693 9,124
(5) Additional Flow Available at Concordia 15,771 10,312 26,083

Notes:

(1) Sum of canal, lateral losses and estimated on-farm return flows, computed based on estimated irrigation

efficiencies

(2) Assumed a 5% transmission loss on al return flows and a 10% evaporation loss on canal and lateral losses

(3) Net Return Flows to Stream = (1) - (2)

(4) Additional surface diversions by irrigators senior to the minimum desirable streamflow

(5) Additional Flow Available at Concordia = (3) - (4)

Spronk Water Engineers, Inc

1/20/2009
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Appendix A
Harlan County Reservoir (HCR)
Historical Evaporation and Supply: 1994 - 2006

Seasonal Summal

Annual Gross  Annual Net NetEvap/  Seasonal Supply Gross Evap as
Evap Evap Gross Evap {Jan-Jun) a % of Supply

Year ac-ft ac-ft % ac-ft %
1994 44,383 22,959 52% 429,012 10.3%
1995 40,356 14,953 37% 421,540 9.6%
1996
1997 40,920 20,010 49% 416,669 9.8%
1998 41,929 16,666 40% 367,157 11.4%
1999 42472 15,242 36% 352,906 12.0%
2000 45,006 20,422 45% 358,365 12.6%
2001 40,833 12,341 30% 314,505 13.0%
2002 43,988 29,526 67% 276,593 15.9%
2003 34,307 21,793 64% 179,391 19.1%
2004 30,601 17,013 56% 112,696 27.2%
2005 32,621 17,705 54% 139,441 23.4%
2006 29,609 16,298 55% 136,776 21.6%
Total 467,025 224,928 48% 3,505,051 13.3%

Source: Bureau of Reclamation HYDROMET database

Harlan County Reservoir
Gross Evaporation vs Supply

1994 - 2006
(ac-ft)
g 50,000 -
o f
S .
= 40,000 i
2 .
g 77777 y =10274Ln(x) - 89362
g 30,000 - R%=0.835
>
w
@ 20,000 -
<
o .
= 10,000
3
c :
c i
< 0 . - . R
0 100,000 200,000 300,000 400,000 500,000

Jan - Jun Supply (ac-ft)
(BOY Storage Content + Computed Inflows)

Additional HCR Evaporation Analysis (ac-ft)

Adjusted
Additional Adjusted  |Adjusted Gross| Additional Net | Supply Less
Year Supply Supply Evap Evap Net Evap
2005 42,860 182,301 35,091 1,341 41,519
2006 36,100 172,876 34,546 2,717 33,383

Spronk Water Engineers, Inc

1/20/2009
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Appendix B

Courtland Canal Headgate

Diversions and Losses in Nebraska:

1995 - 2006
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KBID Water Use Data
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Appendix D

Republican River Active
Surface Water Rights Senior to the

Minimum Desirable Streamflow (MDS)
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Appendix D
Republican River Active Surface Water Rights Senior to the Minimum Desirable Streamflow (MDS)
ac-ft used
Pdiv_ID 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 |, 992"_3’2‘00 [ Ferod 193;’?'5(5)‘3: 505 3006 A'&‘:g:ﬁ;d
48016 8.0 57.9 141 247 212 21.2 265 212 247 6.5 221 296 0.0 57.9 214 22.6 148 70
10073 1.9 0.0 21.2 28.3 21.2 24.7 283 233 31.8 243 295 46.9 0.0 31.8 22.4 22.2 235 70
23052 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.2 0.0 20.8 6.7 12.2 3.7 182 82
45387 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 82
17379 38.7 58.9 70.0 68.1 68.1 66.3 68.1 68.1 517 31.1 19.0 38.2 55.1 286 70
3052 0.0 0.0 0.0 6o " Too 0077 00T 00 T 00 0.0 0.0 0.0 0.0 T 00 212
1867 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 212
51273 0.0 13.7 88.1 107.6 114 173.2 128.8 2417 393.9 858 0.0 0.0 120.3 0.0 212
37038 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 150)
32412 0.0 0.0 716 0.0 00 1 00 0.0 0.0 0.0 00 __ 00 0.0 13 0.0 150)
18701 " oo 00 7 00 0.0 0.0 [X 00 007 00 0.0 00" """ o0 0.0 0.0 Y] 30
54870 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 73
35640 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30
51169 0.0 0.0 0.0 0.0 64.9 1153 835 1207 85.6 78.6 68.5 25.1 54.3 46.8 83
32430 0
6592 714 124.6 845 80.2 0.0 0.0 00 00 00 00 T 00T oo 0.0| 27.8 32.8 Tool 83
11473 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 83
36486 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 83
45868 X 0
35713 00 0.0 0.0 0.0 0.0 00 00 0.0 0.0 00 00 0.0 00l 0o 00 0.0 oo 83
33557 0.0 0.0 0.0 06 06 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 T 00 T o0 83
5069 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 83
72714 45.0 0.0 45.0 450 45
32416 0.0 0.0 0.0 0.0 0.0 0.0 60.4 0.0 0.0 00 0.0 0.0 60.4 0.0 0
22251 212 31.8 37.1 42.4 471 53.8 0.0 574 818 524 472 523 61.9 52.3 0
46853 17.7 23.9 237 345 223 543 442 488 870 00 875 1280 1354 875 . 1317 T 23
42109 302 55.2 54.3 57.1 46.0 47.9 486 51.6 47.9 0.0 0.0 0.0 72.0 39.3 46.4 0.0 23
10675 61.7 160.8 205 323 a1.7 44.1 922 736 854 0.9 708 67.6 160.8 61.9 60.6 69.2 135
2333 a0 0.0 418 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 41.8 32 38 0.0 135
4575 0.0 0.0 772 06 00 0.0 0.0 00 0.0 00 0.0 00| 772 59 7.0 0.0 135
75478 T T ’ [ Y i X} o T B I 7
22527 1.4 26.1 17.0 17.3 225 205 27.3 281 34.1 50.2 311 51.2 29.8 [y
19262 66 8.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 42
2645 a0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 42
483 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00 0.0 _0.0 .8
103 0.0 25.0 21.8 0.0 31.1 26.2 28.9 273 243 238 2417700 7 To0| 24
18685 203 30.4 30.4 0.0 50.6 35.0 38.0 46.4 47.7 64.9 1.3 68.2 58.1 58
38423 445 75.0 249 18.7 69.2 924 124.8 96.3 584 0
38611 0.0 0.0 0.0 0.0 0.0 0
69744 B ,, 0.0 56.3 55.1 55.7 56
28965 393 0.0 49.1 00 137 0.0 0.0 00 0.0 0.0 0.0 17.0 206 62
15957 18.7 0.0 0.0 0.0 0.0 61.5 0.0 0.0 64.2 6.2 0.0 0.0 62
35640 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30
45387 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 82
23052 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 122 00 67| 82
47289 0.0 0.0 0.0 0.0 0.0 0.0 00 06 " o0 60 7 o0 - 133
32182 258 9.7 20.7 20.7 13.8 13.8 13.8 15.2 0.0 0.0 21.0 33,
24903 35.8 30.5 41.4 53.9 58.3 104.4 136.2 94.8 413 30.0 63.1 120
16398 0.0 36.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 120
3993 0.0 27.8 00 521 00 00 734 703 904 0.0 278 37.2 69
17872 149.1 2144 1006 1013 748 303.8 3342 32417 3220 2100 108.0 47.0 T TTT2e3
20554 737 70.0 73.7 117.8 154.7 151.0 165.7 156.5 165.7 85.0 102.0 34.0 120
30705 X 0
9191 2.7 513 309 §0.2 31.0 31.0 288 31.0 221 35.1 15.6 9.5 0.0 51.3 26.1 30.0 47 31
20554 737 700 737 117.8 1547 151.0 1657 156.5 165.7 85.0 102.0 74.0 34.0 165.7 109.5 120
17872 149.1 2144 100.6 101.3 748 303.8 33427 T 3241 T 3220 2100 108.0 400 4707 3342 Ti7eE T T 203
53916 a0 0.0 0.0 3.9 0.0 0.0 0.0 1.9 28.0 141 0.0 76 9.7 28.0 5.8 34
33523 14.4 23.0 25.3 20.7 33.6 33.1 36.5 31.8 33.1 0.0 0.0 43.0 0.0 36.5 227 113
42109 302 55.2 54.3 57.1 46.0 47.9 48.6 51.6 47.9 72.0 0.0 0.0 0.0 72.0 39.3 23
6216 87 53 5.0 00 0.0 4.6 1.2 00 00 0.0 0.0 0.0 00] 112 27 28
11192 42 5.9 54 58 6.8 4.2 51 68 85 37 6.0 0.0 00| " 8B T 43 B V4
39218 20 4.2 6.8 4.2 42 6.8 7.6 42 42 5.1 0.0 20 0.0 7.6 4.0 17
52618 85 1175 0.0 1106 97.2 85.2 114.1 68.4 101.3 76.2 56.8 62.3 63.6 117.5 72.4 168
37590 34.0 36.7 158.6 33.7 752 62.4 66.5 536 76.8 56.9 54.9 417 28.0 158.6 59.9 82
14706 336 71.9 00 00 - , ) 71.9 0
8637 392 75.0 616 424 58.0 63.4 633 569 854 470 B60 T 3446 340 750 536 75
32876 114 39.7 0.0 0.0 38.3 48.2 475 19.7 742 36.0 78.0 50.0 44.0 78.0| 37.4 90
6606 1.8 271 8.8 236 10.6 35.4 18.4 16.9 228 0.0 24.6 6.3 2.3 35.4 16.1 27
27069 46.4 741 74.1 74.6 74.8 745 74.1 74.0 741 50.0 36.3 31.7 292 74.8) 60.6 74
6105 0.0 0
48453 0.0 0.0 0.0 0.0 0.0 0.0 0.0 60 00 00 00 768 7 Toof 7T bof T oo ) 348
45252 46.0 36.0 75 71.2 376 44.0 59.4 59.4 69.1 63.8 38.7 31.6 42.9 712 46.7 348
18670 139.7 198.8 160.0 201.7 213.6 2316 2515 95.0 2393 207.3 107.3 83.1 143.0 2515 174.8 348
16740 48 55 48 4.6 0.0 0.0 0.0 522 0.0 0.0 0.0 0.0 0.0 52.2 55 51
14222 250 251 19.3 6.2 i35 24.0 24.4 0.0 308 140 o0 0.0 0.0 30.8 14.0 51
3786 97 456 856 510 243 438 972"~ 486 340 T80 i85 T T Z4 19.6 972 36.0 98
13716 a0 0.0 0.0 7.8 0.0 0.0 0.0 2.9 0.0 28.8 23.1 208 2456 28.8 95 30
43192 303 69.3 68.3 74.0 89.8 54.0 59.9 55.4 87.8 733 0.0 0.0 0.0 89.8| 50.9 113
15747 52.6 55.2 139.9 141.4 137.0 63.3 75.1 91.3 913 83.1 37.6 38.7 0.0 1414 774 75
67543 . . , - ) 00 0.0 0.0 0.0 00 9
40259 a0 0.0 0.0 13.3 0.0 7.7 00T T T 44 0000 oo T e T 33T TTaa T g
39062 8.8 1.7 0.0 0.0 8.8 0.0 133 0.0 0.0 8.2 0.0 0.0 0.0 13.3 3.9 9
24605 345 72.9 74.6 175.0 66.3 77.8 141.4 130.2 323 113.6 83.2 27.8 4.7 175.0 82.4 134
23445 265 35.0 26.5 23.9 26.5 26.5 374 31.8 0.0 295 9.6 0.0 13.0 374 220 24.8 69
18217 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 132.6 0.0 0.0 0.0 0.0 132.6 10.2 121 0
20842 761 111.0 94.9 68.5 70.0 998 0.0 704 1380 1218 00 " To0 B4 1360|657 774 - 112
47414 56.7 418 38.1 35.5 32.6 39.0 38.4 35.5 456 35.9 34.5 0.0 0.0 56.7 33.3 39.4 30
23245 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 44
30004 0.0 0.0 0.0 0.0 0.0 2.0 2.3 0.0 0.0 0.0 0.0 0.0 0.0 2.3 0.3 0.4 44
32609 27.6 138.1 55.2 43.4 0.0 12.4 30.9 0.0 40.0 0.0 00_ 00 0.0 1381 26.7 316 _ 40
4925 19.3 26.8 26.9 78.1 90.6 53.9 82.5 615 141.7 88.0 44.0 89.0 586.0] 141.7 66.2 649 . g8
2540 0.0 0.0 30.1 32.7 39.1 30.9 31.8 349 28.7 0.0 0.0 0.0 0.0 39.1 176 20.8 0.0 45
54274 18.6 18.4 18.9 10.6 6.8 18.9 12.4 212 256 25.8 0.0 0.0 0.0 25.8 136 16.1 0.0 57
46584 39.8 30.0 582 69.1 49.9 58.2 92.4 117.8 104.4 81.0 85.8 105.0 92.8 117.8 75.7 715 98.9 105
2510 20.1 23.0 18.2 24.9 6.9 3.7 55 0.0 0.0 00 00 0.0 0.0 24.9 7.9 9.3 0.0 83
Spronk Water Engineers, inc 1of2 1/19/2009



Republican River Active Surface Water Rights Senior to the Minimum Desirable Streamflow (MDS)
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ac-ft used
. Max Averages Authorized
Pdiv_ID 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 1994 - 2004 | Perod 1994 - 2004 2005 - 2006 Quanit
39763 0.0 215 4.4 0.0 55.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 55.7 6.7 8.0 0.0 33
36983 0.0 Q
30087 0.0 3.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.3 03 03 0.0] 33
39218 2.0 4.2 6.8 4.2 4.2 6.8 76 4.2 42 51 0.0 20 0.0 7.6 4.0 45 1.0 17
11192 42 5.9 5.1 5 68 42 51 68 85 37 00 0.0 0.0 85 43 54 _o0f 17
20554 737 70.0 737 178 154.7 151.0 165.7 1565 165.7 850 102.0 740 34.0 165.7 1085 11986 54.0 120
493 60.6 70.9 76.9 83.9 88.3 85.3 94.6 88.5 111.8 105.1 57.1 54.8 90.4 111.8 82.2 83.9 726 140
47600 38.0 43.7 30.4 0.0 0.0 221 0.0 0.0 0.0 0.0 0.0 0.0 0.0 43.7 103 122 0.0 33
54870 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 73
37038 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 150
Total 1,870 3,228 2,893 2,857 2,890 3,485 3,947 3,487 4,189 3,136 1,983 1,809 1,548 6,241 2,863 1,679 8,237
Average 21 34 28 30 30 37 42 37 45 33 21 19 16 59 30 32 18] 78
é.dd"“?"a' 4431 4,603
Note: Pdiv_ID list consists of active irrigation surface water rights located between Spring Creek and Ci dia, KS, incll and tril and senior to MDS.
No water use data was available for Pdivs that are blank.
Additional Diversions = Total Max (1994 - 2004) - Total Actual for the specific year
Spronk Water Engineers, Inc 20f2
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Attachment 1
Nebraska's Violation of Water-Short Year Administration Requirement
2005 and 2006

Table 5C Nebraska's Compliance During Water-Short Year Administration (from App. C of the FSS p. C65)*
Year Allocations Computed Beneficial Consumptive Credits Difference
Use (CBCU) from Between
Imported  |Allocation and
Water Consumptive Use
Minus Imported
Water Supply
above Guide
Rock
Column Col 1 Col 2 Col 3 Col 4 Col 5 Col 6 Col7 Col 8
. State Wide State Wide .
state Wide | A10CION | ayocation | state wide | SBCY | cecu | OIS | o3 (col6-
. below . Below above
Allocation . above Guide CBCU . Above : Col 7)
Guide Rock Guide Rock] ~ Guide Rock
Rock Guide Rock
2005 199,450 4,586 194,864 253,740 4,052 249,688 11,965 (42,860)
2006 187,060 2,290 184,770 236,150 3,064 233,086 12,214 (36,100)
Average 193,260 3,440 189,820 244,950 3,560 241,390 12,090 (39,480)

*All average and total values are rounded to the nearest 10.

For 2005, two accountings were approved by the RRCA. The difference was caused by dispute over the inclusion or exclusion
of evaporation fiom non-federal reservoirs in Nebraska below Harlan County Reservoir. The values displayed are from the
accounting includes all non-federal reservoir evaporation in Nebraska, as proposed by Kansas.

For 2006, no accounting was approved by the RRCA. Only input data for the accounting was approved. The values displayed are
from an accounting consistent with Kansas position on accounting inclusive of (1) all non-federal reservoir evaporation in
Nebraska and (2) a Harlan County Reservoir evaporation assignment method that assigns evaporation to both Kansas and

Nebraska when only one State takes water from Harlan County Storage.

The totals for 2005 and 2006 from table 5C are below:

Year Allocations Computed Beneficial Consumptive|Credits Difference
Use (CBCU) from Between
Imported  |Allocation and
Water Consumptive Use
Minus Imported
Water Supply
above Guide
Rock
Column Col 1 Col 2 Col 3 Col 4 Col 5 Col 6 Col 7 Col 8
. State Wide State Wide .
State Wide A'L";i;'v‘)” Allocation | State Wide (B:ng CBCU 2{)":\:}3’“ Col 3— (Col 6
Allocation Guide Rock above Guide CBCU Guide Rock Above Guide Rock Col 7)
Rock Guide Rock
Totals 386,510 6,880 379,630 489,890 7,120 482,770 24,180 (78,960)

Note: Attachment 1 of the December 19, 2007 letter to Ann Bleed from David Barfield with revised 2006 values
resulting from corrections made in the RRCA accounting spreadsheet.
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Attachment 2
Nebraska's Five-Year Running Average Allocation and Computed
Beneficial Consumptive Use for Determining Compact Compliance
2003 through 2006

Table 3C: Nebraska's Five-Year Average Allocation and CBCU (from App. C of the Fss p. 62)*
Col. 1 Col. 2 Col. 3 Col. 4
Difference between
Allocation and Computed
Beneficial Consumptive
Computed Beneficial Credits from imported |Use minus Imported Water
Year Allocation Consumptive Use Water Supply Credit Supply
2003 227,580 262,780 9,782 (25,420)
2004 205,630 252,650 10,386 (36,630)
2005 199,450 253,740 11,965 (42,330)
2006 187,060 236,150 12,214 (36,880)
2007

Average 204,930 251,330 11,090 (35,320)

*All average and total values are rounded to the nearest 10.
The values for 2003 and 2004 were approved by the Republican River Compact Administration.

For 2005, two accountings were approved by the RRCA. The difference was caused by dispute over the inclusion or exclusion of evaporation
{rom non-federal reservoirs in Nebraska below Harlan County Reservoir. The values displayed are from the accounting includes all non-
federal reservoir evaporation in Nebraska, as proposed by Kansas.

For 2006, no accounting was approved by the RRCA. Only input data for the accounting was approved. The values displayed are from an
accounting consistent with Kansas position on accounting inclusive of (1) all non-federal reservoir evaporation in Nebraska and (2) a

Harlan County Reservoir evaporation assignment method that assigns evaporation to both Kansas and Nebraska when only one State takes
water from Harlan County Storage.

The totals of table 3C are below:

Difference belween
Allocation and Computed
Beneficial Consumptive
Computed Beneficial Credits from Imported |{Use minus Imported Water

Year Allocation Consumptive Use Water Supply Credit Supply
Totals ;‘(’]'(')2003 o 819,720 1,005,320 44,350 (141,260)

Note: Attachment 2 of the December 19, 2007 letter to Ann Bleed from David Barfield with revised 2006 values
resulting from corrections made in the RRCA accounting spreadsheet.
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